Lead bioaccessibility in food web intermediates and the influence on ecological risk characterization.
Models simulating gastric conditions of mammalian (eastern cottontail, Sylvilagus floridanus; short-tailed shrew, Blarina brevicauda) and avian (American robin, Turdus migratorius) receptors were used to investigate the proportion of lead (Pb) mobilized into the digestive juices (the bioaccessible fraction) from soil, earthworms, and vegetation collected at a rifle and pistol (RP) range in eastern Ontario, Canada. Pb concentrations averaged 5044 mg kg(-1) in RP range surface soils, 727 mg kg(-1) in earthworm tissue, and 2945 mg kg(-1) in unwashed vegetation. For mammalian gastric models, the bioaccessible fraction of Pb in soils was 66 +/- 22%, in earthworm tissue was 77 +/- 14%, and in unwashed vegetation was 50 +/- 37%. For the avian gastric model, the bioaccessible fraction of Pb in soil was 53 +/- 43% and in earthworm tissue was 73 +/- 13%. The incorporation of soil and food web intermediate bioaccessibility data into standard risk calculations resulted in predicted risk being reduced for all receptors. The inclusion of bioaccessibility during ecological risk assessment affords a more realistic estimate of contaminant exposure, and is a valuable tool for use in contaminated sites management.